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Precipitation in the United States was well below normal for April along the northern Pacific coast, in Texas, Loui- 
siana, and Missouri, and far below normal in most States east of the Mississippi River. Streamflow decreased into the 
below-normal range in the Pacific Northwest, and also in most of the area east of the Mississipi River, even where flows 
had been above normal during March, and flows dramatically decreased in areas where flows had been in the below- 
normal range during March. About 71 percent of the index stations in the eastern area had flows in the below-normal 
range, and there was one major forest fire in the Shenandoah National Park in Virginia. Record monthly lows for April 
occurred at 16 of the 38 index stations in the Southeast. 

In sharp contrast, Utah’s Great Salt Lake was at elevation 4,211.30 feet above mean sea level on April 30, after rising 
0.80 foot during April, and will probably exceed the historical high (since 1847) of 4,211.6 feet which occurred in 1873. 
In what appears to be part of the same wet trend, the Great Lakes continue at or near record high levels. For only the 
second time in 19 months, there were no new monthly highs recorded. However, streamflow at the 12 index stations 
in Wyoming, Colorado, and Utah, at the core of the area of above-normal flows, averaged 230 percent of median for 
the month. 

Contents of 72 percent of reporting reservoirs were at or above average for the end of April. Most reservoirs with 
below-average contents were clustered in Nova Scotia, the Southeast (particularly the Tennessee Valley), Oklahoma, Texas, 
Wyoming, and Idaho. 

The combined flow of the 3 largest rivers in the lower 48 States—Mississippi, St. Lawrence, and Columbia—averaged 
1,220,000 cubic feet per second (cfs) during April, 8 percent below last month and 14 percent below median, as flow 
of the Mississippi River at Vicksburg, Mississippi, decreased 109,000 cfs (14 percent) from last month. 





STREAMFLOW CONDITIONS DURING APRIL 1986 


Precipitation in the United States (see map) was well 
below normal for April along the northern Pacific coast, 
in Texas, Louisiana, and Missouri, and far below nor- 
mal in most States east of the Mississippi River. 
Streamflow decreased into the below-normal range in the 
Pacific Northwest, and also in most of the area east of 
the Mississippi River, even where flows had been above 
normal during March, and flows dramatically decreased 
in areas where flows had been in the below-normal range 
during March. About 71 percent of the index stations in 
the eastern area had flows in the below-normal range, and 
record monthly lows for April (see table) occurred at 16 
of the 38 index stations in the Southeast. In Alabama, for 
example, both the monthly mean flow of 256 cubic feet 
per second (cfs) and the daily mean flow of 194 cfs on 
April 27 for the Cahaba River at Centreville (drainage 
area 1,029 square miles) were lowest for 59 years of April 
record. In North Carolina, record low monthly and daily 
mean streamflows for April (see table), having recurrence 
intervals of about once every 100 years, occurred at 
index stations on the French Broad River at Asheville and 
the South Yadkin River at Mocksville. The severity of 
dry conditions in the Nation, is shown by the Palmer 
Drought Index maps on pages 4 and 5. In sharp contrast, 
Utah’s Great Salt Lake was at elevation 4,211.30 feet 
above mean sea level on April 30, after rising 0.80 foot 
during April (see feature on page 6), and will probably 
exceed* (in May) the historical high (since 1847) of 
4,211.6 feet which occurred in 1873. In what appears to 
be part of the same wet trend, the Great Lakes (see feature 
on page 7) continue at or near record high levels. 

Streamflow generally increased seasonally in Hawaii, 
Puerto Rico, southern Canada (except Saskatchewan), 
most of the States between the Great Basin and the 
Mississippi River, and northern New England, while 
generally decreasing seasonally elsewhere in the United 
States. About 61 percent of the index stations had flows 
in the normal to above-normal range, compared with the 
77 percent in these ranges for last month. 

Below-normal streamflow persisted in all of Rhode 
Island, Tennessee, and South Carolina, and also in parts 
of Kansas, Texas, Louisiana, Arkansas, Missouri, 
Mississippi, Alabama, Georgia, North Carolina, 
Kentucky, West Virginia, Virginia, Ohio, Maryland, 
Pennsylvania, New York, Connecticut, and Rhode Island. 
Flows decreased into the below-normal range in parts 
of Maine, New Hampshire, Vermont, Massachusetts, 
Connecticut, New York, Ontario, Michigan, Penn- 
sylvania, Ohio, Indiana, Illinois, Missouri, Kentucky, 
West Virginia, Virginia, Maryland, Delaware, North 
Carolina, Georgia, Florida, Alabama, Mississippi, Loui- 
siana, Texas, Saskatchewan, California, Oregon, and 
Washington. 


Above-normal streamflow persisted in Montana, and 
also in parts of Hawaii, Arizona, New Mexico, 
California, Nevada, Colorado, Nebraska, Oregon, Idaho, 
Montana, the Dakotas, Iowa, Minnesota, Manitoba, 
Ontario, Michigan, Wisconsin, and Illinois. Flows 
moved into the above-normal range in parts of Hawaii, 
Texas, Oklahoma, Arkansas, Colorado, Nebraska, 
Kansas, Missouri, Iowa, Michigan, Manitoba, Ontario, 
and Quebec. For only the second time in 19 months, there 
were no new monthly highs recorded, despite the long- 
term persistence of above-normal flows over large areas. 
However, streamflow at the 12 index stations in 
Wyoming, Colorado, and Utah, at the core of the area 
of above-normal flows, averaged 230 percent of median 
for the month. 

Contents of 72 percent of reporting reservoirs were at 
above average for the end of April. Only five reservoirs 
with below-average contents at the end of the month 
reported significant declines in contents during the month; 
two in Texas, and one each in Idaho, Colorado, and 
California. Most reservoirs with below-average contents 
were clustered in Nova Scotia, and the Southeast (par- 
ticularly the Tennessee Valley), Oklahoma, Texas, Wyom- 
ing, and Idaho. Most reservoirs with above-average con- 
tents were clustered in the Northeast, upper Missis- 
sippi River basin, Colorado River basin, California, and 
Washington. 

The combined flow of the 3 largest rivers in the lower 
48 States—Mississippi, St. Lawrence, and Columbia— 
averaged 1,220,000 cfs during April, 8 percent below last 
month and 14 percent below median, as flow of the 
Mississippi River at Vicksburg, Mississippi, decreased 
109,000 cfs (14 percent) from last month. These three 
large river systems account for runoff from more than 
half the conterminous United States and provide a useful 
check on the status of the Nation’s surface-water 
resources. A hydrograph showing the combined flow of 
these three large rivers from March 1984 to date is 
included in the Great Lakes feature on page 7. 

The hydrographs on page 13 show streamflow condi- 
tions at four index stations: one in the core area of per- 
sistently above-normal flows cited above; one in 
southeastern Quebec, where flows have been mostly in 
the normal range; one in east Texas, where flows have 
been variable but generally in the normal to above-normal 
range; and one in Alabama, where March flow was in 
the above-normal range at 155 percent of median, but 
decreased by 1,721 cfs to a below-normal 36 percent of 
median for April. 





*Editor’s note—On May 12th the Great Salt Lake elevation was 
4,211.65 feet, and a maximum of 4, 212.5 feet is predicted. 
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NEW MINIMUMS DURING APRIL 1986 AT STREAMFLOW INDEX STATIONS 























Previous April 

minimums April 1986 
Drainage (period of record) 
Station Stream and place area Years 


Ae (square of 
number of determination miles) stated 





Monthly Daily 
mean mean 
in cfs in cfs 
(year) (year) 


Percent Daily 
of mean 
median in cfs 





02091500 | Contentnea Creek at 211 94 20 140 
Hookerton, NC. (1981) 
02105500 | Cape Fear River at 848 
Willian O. Huske Lock (1985) (1981) 
near Tarheel, NC. 
02118000 | South Yadkin River near 306 187 151 33 
Mocksville, NC. (1985) (1985) 
02131000 | Pee Dee River at 8,830 3,610 1,300 26 
Peedee, S.C. (1985) (1981) 
02132000 | Lynches River at 1,030 432 286 23 
Effingham, SC. (1985) (1981) 
02347500 | Flint River near 1,850 1,279 850 32 
Culloden, GA. (1967) (1914) 
02358000 | Apalachicola River at 17,300 14,280 10,400 36 
Chattahoochee, FL. (1967) (1955) 
02392000 | Etowah River at 613 650 532 29 
Canton, GA. (1904) (1904) 
02424000 | Cahaba River at 1,029 392 274 9 
Centreville, AL. (1967) (1967) 
02467000 | Tombigbee River at 15,400 5,207 2,080 10 
Demopolis L&D near (1967) (1967) 
Coatopa, AL. 
03183500 | Greenbrier River at 1,357 802 346 24 
Alderson, WV. (1915) (1976) 
03193000 | Kanawha River at 8,367 6,089 2,410 30 
Kanawha Falls, WV. (1942) (1942) 
03253500 | Licking River at 3,300 1,222 489 17 
Catawba, KY. (1941) (1976) 
03294500 | Ohio River at 91,170 75,010 30,100 36 
Louisville, KY. (1946) (1976) 
03308500 | Green River at 1,673 783 335 18 
Munfordville, KY. (1915) (1930) 
03451500 | French Broad River at 945 1,255 920 36 
Asheville, NC. (1967) (1896) 
03540500 | Emory River at 764 147 18 
Oakdale, TN. 
03574500 | Paint Rock River near 22 
Woodville, AL. 
07290000 | Big Black River near 55 317 7 
Bovina, MS. 


23 
































*Occurred more than once. 
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DROUGHT SEVERITY INDEX (PALMER): DEPICTS PRO- 

LONGED (MONTHS , YEARS) AENORMA!l DRYNESS OR WETNESS} 

KESPONDS SLOWLY, CHANGES LITTLE FROM WEEK TO WEEK MODERATE 
AND REFLECTS LONG TERM MOZSTURE RUNOFF, RECHARGE, 

ASD DEEP PERCOLATION, AS WELL AS EVAPOTRANSPIRATI 


USES. ..APPLICABLE IN MEASURING DISRUPTIVE EFFECTS OF PROLONGE 
DRYNESS OF WETNESS ON WATER SENSETIVE ECONOMIES ; DESIGNATING “io 
ASTER ARLAS OF DROUGHT OR SETNESS,AND REFLLCTING THE GENERAL ING h/ 
TERM STATUS OF WATER SUPPLIES IN AQUIFERS, RESERVOIRS ,AND STREAMS’ 
LIKITATIONS...IS NOT GENERALLY INDICATIVE OF SHORT TERM (FEW WEEKS) 

STATUS OF DROUGHT Ok WETRESS SUCH AS FREQUENTLY AFFECTS CROPS AND 

FIFity OPERATIONS (THiS IS INDICATED BY THE CROP MOISTURE INDEX?) 
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Boveo c- preliminary reports 








DROUGHT SEVERITY 


APR 26, 1966 
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4 to ~.4 NEAR NORMAL 
~.6 to -.8 INCIPIENT DROUGHT 
=1.0 to -1.9 MILD DROUGHT 


-5 to . INCIPIENT MOIST SPELL 
1.0 to 1.8 MOIST SPELL 


INDEX BY DIVISION 


CLONG TERM, PALME!:> 


CIMEN VALUES ARE IN TENTHS, EXAMPLE: S7*5 7) 


JY \_'SSUED TWICE A MONTH 
af 


~2.0 to 2.8 MODERATE DROUGHT 
~3.0 to -3.9 SEVERE DROUGHT 
BELOW -4.0 EXTREME DROUGHT 





2.0 to 2.0 UNUSUAL MOIST SPELL 
3.0 to 3.0 VERY MOIST SPELL 
ABOVE ¢4.0 EXTREME MOIST SPELL 


WOAA/USDA JOINT AGRICULTURAL WCATHER FACILITY 


Bored or creln. vory reports 





(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Weather Facility) 








ADDITIONAL PRECIPITATION NEEDED TO BRING THE PALMER DROUGHT SEVERITY INDEX TO NEAR ZERO 


A parameter derived from the calculations of the Drought Severity Index is the additional precipitation in inches needed to bring the Palmer 
Index to near zero. This parameter is computed for all values of the current week’s index less than or equal —.5 (the upper limit of an incipient 
drought) and left blank for all values greater than or equal to -.5. The precipitation values are theoretically the additional amounts required 
to end the drought the index defines in each climatic division. In using this parameter to make projections, it must be realized that these values 
are instantaneous, valid only for the current week. To end the drought in a given climatic division for the oncoming week, the precipitation 
amount listed plus near-normal rainfall must occur. 





ADDITIONAL PRECIPITATION NEEDED TO BRING INDEX TO NEAR ZERO 
CLONG TERM, PALMERD 
APR 26, 1986 
DATA ARE PLOTTED ONLY IN DIVISIONS WHERE THERE 18 A DROUGHT 
CVALUES ARE IN TENTHS, EXAMPLE: 37°3.7) 








MOAA/USDA JOINT AGRICULTURAL WEATHER FACILITY 


Bored on prelummory reports 





(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Weather Facility) 





PRECIPITATION FORECAST FOR MAY 1986 
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(From Monthly and Seasonal Weather Outlook Published by National Weather Service) 
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FLUCTUATIONS OF THE GREAT SALT LAKE, UTAH 


Utah’s Great Salt Lake was at elevation 4,211.30 feet above mean 
sea level on April 30 (see graph below), only 0.30 foot below the historic 
high (since 1847) of 4,211.6 feet, after rising 0.80 foot during April. 
The April rise exceeded the previous record-April rise of 0.75 foot, 
which occurred in 1984. 

Rising lake levels have caused millions of dollars in damages to roads, 
railroads, wildfowl-management areas, recreational facilities, and the 
evaporative-minerals industry. Salinity of the main (southern) part of 
the lake is about 5.5 percent (the salinity of sea water is 3.5 percent), 
and salinity of that part of the lake north of the Southern Pacific Railroad 
causeway is about 18 percent. The northern part of the lake is also about 
0.75 foot lower than the southern part of the lake because of the 
causeway. 

If the lake rises much above 4,212 feet, it may force the abandon- 
ment or rerouting of several transcontinental railroads and interstate 
highways. Commissioners from the six counties most threatened by the 
lake have joined in an official statement requesting divine intervention 
for an end to the wet weather that has caused the lake to rise so much 
since 1982, and the State legislature will meet in a special session on 
May 13 to consider other steps that could be taken to minimize damage 
from the rising waters. 

The lake has risen 2.95 feet since its seasonal low in October 1985, 
13.8 feet since the seasonal low of October 1979, which occurred dur- 
ing the 1977-82 lull in the otherwise steadily rising lake level from its 
historic low (since 1847) of 4,191.35 feet in October-November 1963; 
and 19.95 feet since that historic low. If the average rate of rise of the 
lake from January 1, 1986, to May 1, 1986, holds through June 15, 
1986, the lake level will exceed 4,212 feet. There is still a heavy 
snowpack in the mountains, the May weather forecast for the area predicts 
normal temperatures and above-normal precipitation, and the May 
through July weather forecast predicts normal temperatures and precipita- 
tion for the area. 

‘*Water-level and water-quality changes in Great Salt Lake Utah, 
1847-1983"" (Geological Survey Circular 913) summarizes conditions 
from 1847-1983 and is the source for the material quoted below. 

‘‘Great Salt Lake is a small remnant of Lake Bonneville, which covered 
about 20,00 square miles in Utah, Nevada, and Idaho during the most 


recent ice age of the Pleistocene Epoch. Lake Bonneville began to form 
some time prior to 26,000 years ago. It reached a peak at about 1,000 
feet above the average level of Great Salt Lake about 16,000 to 17,000 
years ago, and it had declined to the approximate level of Great Salt 
Lake by about 11,000 years ago. 

‘*The lake seems to have been below 4,200 feet above sea level several 
times, but apparently it never was completely dry. During the past 8,000 
years, except for two rises above about 4,230 feet, the lake has 
remained near its historic average elevation of about 4,200 feet. 

‘*When the Mormon pioneers arrived in Utah in 1847, the surface 
of Great Salt Lake was about 4,200 feet above sea level. From 1862 
until 1873 the lake level rose almost 12 feet to reach a historic high 
of about 4,211.6 feet. The rapid rise of the lake during 1862-73 was 
of considerable concern to the Mormon settlers. If the lake continued 
to rise, they feared that Salt Lake City and adjacent farmlands would 
be flooded. In the hope of averting such a calamity, Brigham Young 
sent out an exploration party to determine if the water could be spilled 
from the lake into the vast desert area to the west. But the lake peaked 
in 1873, ending the concern at that time. 

**By 1963 the lake had reached an all-time historic low of 4,191.35 
feet. At this level it covered only about 1,000 square miles. 

‘*Many people thought that the lake was going to become dry. Roads, 
railroads, wildfowl-management areas, recreational facilities, and 
industrial installations were established on the exposed lakebed. But then 
the lake began to rise again in response to greater than average 
precipitation. 

‘Early in September 1982, the lake surface was about 4,200 feet— 
the same level that it was 135 years earlier when the pioneers arrived. 

‘‘On September 18, 1982, the lake began to rise in response to a series 
of storms earlier in the month. Then on September 26, during a record- 
breaking storm, 2.27 inches of rain was recorded at the Salt Lake City 
International Airport, the maximum precipitation ever measured for 
1 day during the 108 years for which records have been kept for the 
city. The precipitation of 7.04 inches for the month made it the wettest 
September on record for the city. The total precipitation at Salt Lake 


City during 1982 was 22.86 inches, compared to an annual average of 
15.63 inches.”’ 


Fluctuations of Great Salt Lake, 1847 to April 30, 1986 
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{[NOTE: A satellite-image map, Great Salt Lake and Vicinity (July 1984), 


shows the 4,212 foot contour line 
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shows the extent of the lake at 4,209.25 feet and also 


—the approximate level of the lake at both its historic high and current elevation. } 





THE GREAT LAKES 


The Great Lakes—about 5,000 cubic miles of water, with a surface area of about 95,170 square miles—are the 
largest volume of unfrozen fresh water in the world. Only Greenland’s and Antarctica’s ice caps contain a larger 
volume of fresh water. A joint Canadian-American resource and responsibility, the lakes present unique problems—and 
opportunities—in resource management that affect millions of people in both countries since about 60 percent of 
Canada’s population and 15 percent of the United States’ population live near the lakes. Currently, the lakes are 
also a source of concern because levels are at or near record highs. 

Spanning almost half the continent, the Great Lakes/St. Lawrence River basin drainage area is 299,000 square 
miles at the streamflow station on the St. Lawrence River at Cornwall, Ontario (near Massena, New York), a site 
for which discharge is published monthly in the Flow of large rivers table. The only larger drainage basins for which 
flow is reported in the National Water Conditions are those for the Missouri and Mississippi Rivers. The combined 
usable capacity of the reservoirs for which contents are reported in the National Water Conditions (in acre-feet) 
is about 71.6 cubic miles (242,270,270 acre-feet), and a 5-foot change in elevation of the Great Lakes represents 
about 90 cubic miles. 

This feature is the first in a continuing bimonthly graphic presentation of Great Lakes stage data (with a 1-month 
lag) as shown below. The presentation will be bimonthly because the Great Lakes Acquisition Unit, National Ocean 
Service, National Oceanic and Atmospheric Administration (the source for the lake stages), operates about 60 
stage gages on the Great Lakes and cannot furnish the average monthly lake stage data in time for the National 
Water Conditions publication deadline. The regular bimonthly feature will consist of all the elements shown below: 
location map; average monthly lake elevations for the 45-month period at the four gages shown; a hydrograph for 
either the combined flow of the St. Lawrence, Mississippi, and Columbia Rivers (this month) or for the flow of 
the St. Lawrence River at Cornwall, Ontario. Water levels shown for this month are expressed as elevations in feet 
above International Great Lakes Datum 1955. The next publication of these data will show elevations in feet above 


mean sea level. To convert data shown to feet above mean sea level, add the following values: Superior, 0.96; Michigan, 
1.20; Erie, 1.57; Ontario, 1.22. 
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GROUND-WATER CONDITIONS DURING APRIL 1986 


Ground-water levels declined in most of southern New 
England and adjacent parts of New York State, and also 
in Delaware and Maryland and adjacent southern Penn- 
sylvania. (See map.) Elsewhere, levels fluctuated only 
slightly or had a mixed areal pattern of rising and falling 
levels. Levels near the end of the month were below 
average in Massachusetts (except the southeastern part), 
in southern New Hampshire and Vermont, and in the 
adjacent part of New York State. Levels remained below 
average on Long Island, New York. 

In the southeastern States, ground-water levels 
declined in Kentucky, Louisiana, and Mississippi; trends 
were mixed in other States. Water levels were above 
average in Kentucky, below average in Virginia and 
Arkansas, and mixed with respect to average in other 
southeastern States. A new low water level for April was 
recorded in western Tennessee in the key well near 
Memphis. 

Among the central and western Great Lakes States, 
ground-water levels held fairly steady in Indiana, 
showed mixed trends in Minnesota and Michigan, and 
declined in Ohio and Iowa. Water levels were above 
average in Michigan and Iowa, about normal in Indiana, 


and below average in Ohio. Levels were mixed with 
respect to average in Minnesota. 





STATUS OF GROUND-WATER STORAGE 


Se ct noe of one towns iain 


mR Within the normal range 


Below normal (within the lowest 25 percent 
of range of water levels) 











Map showing ground-water storage near end of April and change in 
ground-water storage from end of March to end of April. 





MONTH-END GROUND-WATER LEVELS IN KEY WELLS 


Unshaded area indicates range between highest and lowest record for the month. Dashed line indicates average of monthly levels in previous 


years. Heavy line indicates level for current period. 
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Valley Fill Formation 
S7 years of record, 1929—86 
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Provisional data; subject to revision 


WATER LEVELS IN KEY OBSERVATION WELLS IN SOME REPRESENTATIVE AQUIFERS IN 
THE CONTERMINOUS UNITED STATES—APRIL 1986 





Water level in | Departure Net change in water 


Aquifer and I - feet with ref- from level in feet since: 
erence to land- average 


surface datum in feet Last month | Last year 








Glacial drift at Hanska, south-central —2.67 +2.94 + 1.87 +1.77 
Minnesota. 
Glacial drift at Roscommon in north-central —3.31 +0.49 +0.48 — 1.00 
part of Lower Peninsula, Michigan. 
Glacial drift at Marion, Iowa —2.80 —0.48 +0.84 —0.74 
Glacial drift at Princeton in northwestern —7.98 —0.30 — 1.23 — 1.43 
Illinois. 
Petersburg Granite, southeastern Piedmont — 14.64 —0.38 —0.92 +1.45 
near Fall Zone, Colonial Heights, Virginia. 
Glacial outwash sand and gravel, Louisville, — 17.48 +7.63 —0.01 —0.98 
Kentucky (U.S. well no. 2). 
500-foot sand aquifer near Memphis, Tennessee — 104.67 — 15.96 —0.29 +0.85 
(U.S. well no. 2). 
Granite in eastern Piedmont Province, Chapel —41.97 —0.64 —0.15 —1.97 
Hill, North Carolina (U.S. well no. 5). 
Sparta Sand in Pine Bluff industrial —218.10 — 11.89 —0.10 +4.75 
area, Arkansas. 
Eutaw Formation in the City of Montgomery, —24.7 —6.2 —4.1 —4.7 
Alabama (U.S. well no. 4). 
Limestone aquifer on Cockspur Island, — 33.09 
Savannah area, Georgia (U.S. well no. 6). 
Sand and gravel in Puget Trough, — 100.10 
Tacoma, Washington. 
Pleistocene glacial outwash gravel, North Pole, —461.7 
northern Idaho (U.S. well no. 3). 
Snake River Group: Snake River Plain Aquifer, — 124.3 
at Eden, Idaho (U.S. well no. 4). 
Alluvial valley fill in Flowell area, Millard —8.79 
County, Utah (U.S. well no. 9). 
Alluvial sand and gravel, Platte River Valley, —3.54 
Ashland, Nebraska (U.S. well no. 6). 
Alluvial Valley fill in Steptoe Valley, —6.74 
Nevada. 
Pleistocene terrace deposits in Kansas River — 18.22 
valley, at Lawrence, northeastern 
Kansas. 

Alluvium and Paso Robles clay, sand, and 
gravel, Santa Maria Valley, California 
Valley fill, Elfrida area, Douglas, Arizona 

(U.S. well no. 15). 
Hueco bolson, El Paso area, Texas 
Evangeline aquifer, Houston area, Texas 


April low. 


Alltime high. 


April low. 























In the western States, ground-water levels rose in North were recorded in Idaho, Utah, and New Mexico, and new 
Dakota and southern California, and declined in Kansas _low levels for April were noted in Kansas, New Mexico, 
and Texas. Trends were mixed in other western States. and Texas. Two new alltime high levels were reached in 
Water levels were above average in Washington, North Nevada, in the Paradise Valley and Steptoe Valley key 
Dakota, and Nebraska, and below average in Arizona. observaton wells, in 40 years and 36 years of record, 
Levels were mixed with respect to average in other respectively. 
western States. New high ground-water levels for April 





Provisional data; subject to revision 
USABLE CONTENTS OF SELECTED RESERVOIRS NEAR END OF APRIL 1986 


[Contents are expressed in percent of reservoir capacity. The usable storage capacity of each reservoir is shown in the column headed ‘‘Normal maximum."’] 





- " . 

Principal uses: none —<—S Principal uses: eaeiioel —— 

Pat control Notes Tee! control Normal 
tion : Irrigation 

M-Manicipal End [Average | End | maximuma |! ig Municipal Aire [of | (acre feeth® 

hidien pr. |Apr. | end of |Mar. Bend pr. |Apr. | end of |Mar. 

W- Industrial 1985| Apr. [1986 Ry Recreation Apr. |1986 


NOVA SCOTIA 


NEBRASKA 
Rossignol, Mulgrave, Falls Lake, St. Lake McConaughy (IP) 82 
Margaret’ s Bay, Biack, and Ponhook b 
Reservoirs(P) 226,300 




















OKLAH 

Eufaula (FRP) 91 
Keystone (FPR) cael 84 

280,600 || Tenkiller Ferry “gg seas 99 | 105 
6,954,000]| Lake Altus (FIM aaa 24 
MAINE Lake O’The Chere ees (FPR) 96 
Seven reservoir systems (MP) 4,107,000 OKLAHOMA—TEXAS 

Lake Texoma (FMPRW) 
NEW HAMPSHIRE 

First Gomocticns Lake (P) 
Lake Franc 


165,700 


VERMONT 

Harriman p> 116,200 
Somerset (P).... 90 
MASSACHUSETTS 

Cobble Mountain and Borden 
Brook (MP) 77,920 


NEW YORK 
Great Seance Rteh Lake (FPR) 786,700 
Indian Lake (F' 103,300 MONTANA 
Row Vockieysesaecls system (MW)..| 99 1,680,000} Canyon Ferry (FIMPR) 
for Peck (FPR 
NEW JERSEY Hungry Roe FIPR) 
Wanaque (M) 
WASHINGTON 
PENNSYLVANIA 
Allegheny (FPR) Franklin D. Roosevelt Lake (IP)... 
Pymatuning (FMR).... Bee. Lake Chelan (PR) 
Raystown Lake (FR) Lake Cushman (PR).... 
Lake Wallenpaupack (PR) Lake Merwin (P) 


ARYLAND IDAHO 
Baltimore municipal system (M) Boise River (4 die (FIP) 
Coeur d’Alene ad 
NORTH CAROLINA Pend Oreille take (FP) 
Bridgewater (Lake James) (P) 90 85 
Narrows (Badin in ) (P) 90 DAHO—WYOMING 
High Rock Lake (P) 84 51 Upper oie River (8 reservoirs) (MP).. 


SOUTH CAROLINA 
Lake Murray (P) ul Boysen (FIP) 
Lakes Marion and Moultrie (P) 862,000 peti oF (IP) 


SOUTH CAROLINA—GEORGIA Patina Pai cova, Kortes, 
Clark Hill (FP) : Glendo, and poms Reservoirs (D.. 


GEORGIA 
Burton (PR) John Martin Foe 
Sinclair (MPR) Taylor Park (IR) 
Lake Sidney Lanier (FMPR) Colorado-Big Thompson project (I) 


COLORADO RIVER STORAGE 
PROJ 


Lake Martin an 
Lake Powell; Fienieg, Go Gorge, Fontenelle, 
TENNESSEE VALLEY Navajo, and B 


Cee Projects: sae and Melton Reservoirs (IFPR) 
ill 
Douglas Lake (FPR) UTAH—IDAHO 
Hiwassee Projects: Chatuge, Nottely, Bear Lake (IPR) 
Hiwassee, Apalachia, Blue 
Ridge, Ocoee 3, and Parksville C. 
Lakes (FPR) 78 Folsom (FIP) 
Holston Projects: South Holston, Hetch Hetchy (MP) 
Watauga, Boone, Fort Patrick Henry, Isabella (FIR 
and Cherokee Lakes (FPR) 66 ,880, Pine Flat (FI 


Little Tennessee Projects: Nantahala, Clair Engle Lake (Lewiston) (P) 
Thorpe, fa and Chilhowee Lake Almanor (P 


Lakes (F 77 1,478,000 











Muy 
| — few 7. 
MPW)... 








, 





Millerton Lake (FI 

WISCONSIN Shasta Lake (FIPR’ 
Chippewa and Flambeau (PR) 94 72 365,000 
Wisconsin River (21 reservoirs) (PR).. 70 399,000 CALIFORNIA—NEVADA 

Lake Tahoe (IPR) 
MINNESOTA 

Mississippi River headwater 
system (FMR) 31 1,640,000}| Rye Patch (I) 


NORTH _ DAKOTA ARIZONA—NEVAD 
Lake Sakakawea (Garrison) (FIPR) 84 22,700,000|} Lake Mead and Lake Mohave (FIMP)... 


SOUTH DAKOTA ARIZO 
Angostura (I) 85 127,600}| San Carlos (IP) 935,100 
uae 71 185,200}| Salt and Verde River system (IMPR) 2,019,100 
82 4,834,000 
ee 22,530,000 NE 
100 1,725,000 FIR) 330,100 
82 477,000 2,453,000 






































Corrected figure. 
1 acre-foot = 0.04356 million cubic feet = 0.326 million gallons = 0.504 cubic feet per second day. 
> Thousands of kilowatt-hours (the potential electric power that could be generated by the volume of water in storage). 
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PERCENT OF NORMAL MAXIMUM 


PERCENT OF NORMAL MAXIMUM 


USABLE CONTENTS OF SELECTED RESERVOIRS AND RESERVOIR SYSTEMS, 
MARCH 1984 TO APRIL 1986 


Average of month-end contents 


Current period 








Lake Angostura, SD 
Normal Maximum, 127,600 Acre—Feet 


in act 


1 
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Lake Fort Peck, MT 
Normal Maximum, 18,910,000 Acre—Feet 


atTit Tl hth yim 
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Cobble Mountain and Borden Brook, MA 
Normal Maximum, 77,920 Acre—Feet 


+H 


™ 
Tani 







































































MAMJJASONDJFMAMJJASONDJFMAM 
1984 1985 1986 
















































































J 











Lake Pine Flat, CA 
Normal Maximum, 1,001,000 Acre-Feet 
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Lake W NJ 
pred re, mn 85,100 Acre—Feet 
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Lake Toledo Bend, TX 
Normal Maximum, 4,472,000 Acre—Feet 


















































i 


| 




















| 
| 
| 
| 
| 
















































































MAMJJASONDJFM 
1984 

















MAM SIASONDIFMAMISSASONDIF UA DD 
1984 1985 1986 


Little Tennessee Projects, TN 
Normal Maximum, 1,478,000 Acre—Feet 
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Provisional data; subject to revision 
FLOW OF LARGE RIVERS DURING APRIL 1986 





April 1986 





Average 
discharge | Monthly 
Drainage | through mean — 
area September dis- t) 
(square 1980 charge median = 
miles) (cubic (cubic monthly soles 
feet per feet | discharge, |PI™IO'S| Cubic | Million 
second) per 1951—80 (percent) feet per | gallons 
second) - second | per day 


Change ° 
in a Discharge near 


rage: nd of month 
Stream and place of determination end o 








01014000 |St. John River below Fish River at 9,647 33,300 +796 28,700 18,550 
Fort Kent, ME. 
01318500 {Hudson River at Hadley, NY 2,909 8,240 +41 2,850 1,842 
01357500 |Mohawk River at Cohoes, NY 5,734 9,690 —48 2,500 1,620 
01463500 |Delaware River at Trenton, NJ 11,750 17,750 —40 18,800 12,150 
01570500 |Susquehanna River at 34,530 51,770 —45 34,800 | 22,490 
Harrisburg, PA. 
01646500 |Potomac River near 11,490 ‘13,000 —51 9,760 6,308 
Washington, DC. 
02105500 |Cape Fear River at William O. Huske 5,005 1,461 —72 1,200 
Lock near Tarheel, NC. 
02131000 |Pee Dee River at Peedee, SC 9,851 3,540 — 56 3,750 
02226000 |Altamaha River at Doctortown, GA.... 13,880 7,430 —44 3,950 
02320500 |Suwannee River at Branford, FL 6,987 9,580) — 56 6,620 
02358000 |Apalachicola River at 22,570 12,000 — 56 1,200 
Chattahoochee, FL. 
02467000 |Tombigbee River at Demopolis lock 23,300 4,578 —78 3,450 
and dam near Coatopa, AL. 
02489500 |Pearl River near Bogalusa, LA 9,768 3,901 —59 2,620 
03049500 |Allegheny River at Natrona, PA '19,480 '22,350 —24 34,200 
03085000 |Monongahela River at Braddock, PA.. 12,510 '11,250 —60 20,000 
03193000 |Kanawha River at Kanawha 12,590 5,072 -71 5,420 
Falls, WV. 
03234500 |Scioto River at Higby, OH 4,547 2,262 -—77 1,860 
03294500 |Ohio River at Louisville, KY” 116,000 74,530) —61 
03377500 |Wabash River at Mount Carmel, IL.... 27,220 22,600 —59 
03469000 |French Broad River below Douglas 6,798 3,029 —52 
Dam, TN. 
04084500 |Fox River at Rapide Croche Dam, 4,163 10,760 +105 
near Wrightstown, WI.? 
04264331 |St. Lawrence River at Cornwall, 242,700 317,332 +5 
Ontario-near Massena, NY.3 
02NG001 |St. Maurice River at Grand 25,150 59,700 +792 
Mere, PQ. 
05082500 |Red River of the North at Grand 2,551 19,140 +200 17,950 
Forks, ND. 
05133500 |Rainy River at Manitou Rapids, MN... 11,830 20,000 +90 21,300 
05330000 |Minnesota River near Jordan, MN J 27,610 +120 27,000 
05331000 |Mississippi River at St. Paul, MN ‘10,610 68,130 +197 62,000 
05365500 |Chippewa River at Chippewa 600 5,100 17,570 +174 10,200 
Falls, WI. 
05407000 |Wisconsin River at Muscoda, WI 8,617 21,168 +82 10,060 
05446500 |Rock River near Joslin, IL 5,873 12,700 —21 9,000 
05474500 |Mississippi River at Keokuk, IA 62,620 191,800 +57 153,700 
06214500 | Yellowstone River at Billings, MT 7,038 4,890 +29 6,040 
06934500 |Missouri River at Hermann, MO 79,490 107,900) +28 639 
07289000 | Mississippi River at Vicksburg, MS‘... 576,600 651,500 —14 621,000 
07331000 |Washita River near Dickson, OK 7,202 1,368 1,423 +38 690 
08276500 |Rio Grande below Taos Junction 725 1,458 1,860 
Bridge, near Taos, NM. 
09315000 |Green River at Green River, UT F 6,298 13,320 12,600 
11425500 |Sacramento River at Verona, CA 18,820 19,810 11,400 
13269000 |Snake River at Weiser, ID 18,050 49,000 42,200 
13317000 |Salmon River at White Bird, ID 11,250 18,500) 22,100 
13342500 |Clearwater River at Spalding, ID 15,480 21,500 20,000 
14105700 |Columbia River at The Dalles, OR?.... 193,100 | '251,200 265,200 
14191000 | Willamette River at Salem, OR 7,280 123,510 '17,300 18,100 11,700 
15515500 |Tanana River at Nenana, AK 23,460 7,380 7,500 4,850 
O8MFO0S |Fraser River at Hope, BC 96,290 72,740 79,100 | 51,120 
































9 Adjusted. 


Records furnished by Corps of Engineers. 
Records furnished by Buffalo District, Corps of Engineers, through International St. Lawrence River Board of Control. Discharges shown are considered to 
4 be the same as discharge at Ogdensburg, N.Y. when adjusted for storage in Lake St. Lawrence. 
Records of daily discharge computed jointly by Corps of Engineers and Geological Survey. 
Discharge determined from information furnished by Bureau of Reclamation, Corps of Engineers, and Geological Survey. 
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: SURFACE WATER — MONTHLY MEAN DISCHARGE IN KEY STREAMS 


Unshaded area indicates range between highest and lowest record for the month. Dashed line indicates median of monthly values 
for reference period, 1951—80. Heavy line indicates mean for current period. 
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Provisional data; subject to revision 


DISSOLVED SOLIDS AND WATER TEMPERATURES, APRIL 1986, AT DOWNSTREAM SITES 
ON SIX LARGE RIVERS 









































Stream | Dissolved-solids Dissolved-solids 
; discharge} concentration* discharge* Water temperature? 
: a during 
— Station name following month Mini- | Maxi- | Mean Mini- | Maxi- Mini- | Maxi- 
calendar ou | aume mum mum | Mean ena. | Gen 
years Mean (mg/L) | (mg/L yas all a °C ‘ oC 
(cfs) 2g g/L) in in 
(tons per day) 
01463500 | Delaware River at Trenton, NJ | 1986 17,750 80 96 4,090} 2,200 8580 | 11.0 8.5 | 14.5 
(Morrisville, PA). 1945—85 22,140} 46 UA hs... 1,200} 21,500] ... 3.0 | 22.5 
(Extreme yr) (1962) | (1981) (1985) | (1983) 
°22,320 
04264331 |St. Lawrence River at Cornwall, | 1986 317,300} 166 166 | 142,300} 132,300] 152,500} 5.0 3.0 oe 
Ontario, near Massena, NY 1976—85 282,800} 164 168 |126,500/ 107,000| 146,000} 4.0 0.5 6.0 
(median streamflow at (Extreme yr) (1977) | (1976) (1982) | (1976) 
Ogdensburg, NY). °265,700 
07289000 | Mississippi River at 1986 651,500} 238 288 {462,600 | 416,700 | 577,900} 18.5 | 13.5 | 20.5 
: Vicksburg, MS. 1976—85 1,043,000} 150 250 {566,100 | 180,000 1,030,000} 15.0 7.0 | 22.5 
i (Extreme yr) (1985) | (1981) (1981) | (1979) 
/ °930,400 
q 03612500 }|Ohio River at lock and dam 53, | 1986 133,000} 177 |S > ‘alll Para 44,400} 94,200; ... | 10.5 | 16.0 
4 near Grand Chain, IL (stream- | 1955—85 446,800; 117 7). | 22,400 |462,000;} ... 6.5 | 19.0 
: flow station at Metropolis, IL). | (Extreme yr) (1957) | (1969) (1976) | (1975) 
£480,500 
: 06934500 | Missouri River at Hermann, 1986 108,000} 283 482 {117,000} 80,700|188,000| 16.5 | 13.0 | 19.0 
P MO (60 miles west of 1976—85 133,800} 157 504 {113,200} 41,400/270,000/} 13.0 6.0 | 22.5 
St. Louis, MO). (Extreme yr) (1979) | (1981) (1977) | (1984) 
°88,120 
14128910|Columbia River at Warrendale, | 1986 256,000 96 99 67,600] 53,900} 78,800} 9.0 8.5 | 10.0 
OR (streamflow station at 1976—85 206, 100 85 128 58,900} 22,300} 96,100} 9.0 6.35.5 125 
The Dalles, OR). (Extreme yr) (1976) | (1985) (1977) | (1984) 
©220,700 














*Dissolved-solids concentrations, when not analyzed directly, are calculated on basis of measurements of specific conductance. 
‘© convert °C to °F: [(1.8 X °C) + 32] = °F. 
“Median of monthly values for 30-year reference period, water years 1951—80, for comparison with data for current month. 
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THE NATIONAL EARTHQUAKE HAZARDS REDUCTION PROGRAM—SCIENTIFIC STATUS 


The introduction and figure are from the report, The National 
earthquake hazards reduction program—scientific status, by Thomas C. 
Hanks, U.S. Geological Survey Bulletin 1659, 39 pages, 1985. This 
report may be purchased for $1.75 from Distribution Branch, U.S. 
Geological Survey, Books and Open-File Reports, Box 25425, Federal 
Center, Denver, CO 80225 (new address) (check or money order 
payable to U.S. Geological Survey); or from Superintendent of 
Documents, Government Printing Office, Washington, D.C. 20402 
(payable to Superintendent of Documents). 


INTRODUCTION 


In the early morning of December 16, 1811, a major earthquake 
occurred near New Madrid, Missouri, just across the Mississippi River 
from the Kentucky-Tennessee State line. It was felt in Boston, some 
1,800 km distant, and frightened people in Washington, D.C. In the 
same source area, comparable-size shocks occurred again on Jan- 
uary 23 and yet again on February 7, 1812. Structural damage and loss 
of life resulting from these three earthquakes were slight, since the strong- 
ly shaken area was sparsely populated—then. Ground-failure effects, 
however, including sunken land, landslides, and liquefaction, occurred 
over an area of some 100,00 km’. Navigation on the central part of the 
Mississippi River was uncertain for some time after the earthquakes, 
as a result of sunken islands, landslides and cave-ins, and uprooted 
timber. Only in the past decade has much progress been made in 
understanding the cause and effect of these earthquakes and the pro- 
cesses that will give rise to succeeding events and their attendant hazards 
in the New Madrid seismic zone. 

At 0600 p.s.t. February 9, 1971, the northern Los Angeles Basin was 
strongly shaken by the San Fernando, California, earthquake. Although 
the collaspe of two structures (built in 1952) at the San Fernando Veterans 
Hospital complex was responsible for most of the 58 people killed in 


120° 115° 105° 100° 


the earthquake, modern construction, with only a few exceptions, fared 
very well—surely the result of earthquake-resistant design and construc- 
tion procedures initiated in the Los Angeles area as a result of the 1933 
Long Beach, California, earthquake. Only luck and a low water level, 
however, prevented the inundation of 80,000 people living in the flood 
plain beneath the lower Van Norman Reservoir; the dam itself failed, 
in any mechanical sense of the word. Even at an early date, an enor- 
mous amount of information on this earthquake and its effects was 
available, including a study of the psychological imprint the event left 
on small children awakened in the intensely shaken areas. 

A growing awareness that potentially damaging and destructive earth- 
quakes are, indeed, a nationwide problem had taken hold by the early 
1970’s. Figure 1 shows the locations of potentially damaging and destruc- 
tive earthquakes that have occurred in the United States from colonial 
times through 1970. Although the ‘‘earthquake problem’’ is readily 
associated with Alaska, Hawaii, California, and Nevada, large earth- 
quakes have also shaken parts or all of Washington, Oregon, Idaho, 
Montana, and Utah several times or more in the 20th century. Neither 
is the eastern seaboard any stranger to such earthqukes, although they 
occur less frequently here; in that region the major seismic events of 
the historical record are the St. Lawrence River valley earthquakes of 
1663 and 1925, the Cape Ann, Massachussetts, earthquake of 1755, 
and the Charleston, South Carolina, earthquake of 1886. 

The purpose of this report is to examine the scientific status of The 
National Earthquake Hazards Reduction Program (NEHRP), that is, to 
describe and assess our present body of scientific understanding and 
data bases pertinent to the objectives of NEHRP. It is worth emphasiz- 
ing, however, that the objectives of NEHRP cannot be met with scien- 
tific achievements alone. Such developments must sooner or later become 
part of rational implementation plans, land-use-planning policies, building 
codes, and emergency-preparedness plans, for example, which can do 
much to reduce if not obviate, potential hazards from earthquakes. 





























EXPLANATION 
@ Intensity V-VIl 
(except ( aliforniay 


© Intensity VILVIT 
@ Intensity VIIL-AIX 
@ Intensity 1X-X 
@ Intensity VN 


Nationa! Oceanic and Atmospheric Administration 
Environmental Data Service 
Revised 1970 Edition 








os 90° 85 80° 7 





Figure 1. United States, showing locations of earthquakes of modified Mercalli intensity V or greater from colonial times through 1970. From 
*‘Earthquake History of the United States’’ (U.S. Department of Commerce, National Oceanic and Atmospheric Administration and U.S. 
Geological Survey publication 41-1 revised edition (through 1970), reprinted 1982 with supplement (1971-80)). 
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PRECIPITATION FORECAST FOR MAY THROUGH JULY 1986 


PRECIPITATION 
FORECAST 


MG 


Likely above median 


About equal chances 


Likely below median 


(From Monthly and Seasonal Weather Outlook Published by National Weather Service) 
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EXPLANATION OF DATA (Revised January 1986) 


Cover map shows generalized pattern of streamflow for the month 
based on provisional data from 184 index gaging stations—18 in Canada, 
164 in the United States, and 2 in the Commonwealth of Puerto Rico. 
Alaska and Hawaii inset maps show streamflow only at the index gag- 
ing stations that are located near the point shown by the arrows. 
Classifications on map are based on comparison of streamflow for the 
current month at each index station with the flow for the same month 
in the 30-year reference period, 1951-80. Shorter reference periods are 
used for one Canadian index station, two Kansas index stations, one 
New York index station, and the Puerto Rico index stations because 
of the limited records available. 

The comparative data are obtained by ranking the 30 flows for each 
month of the reference period in order of decreasing magnitude—the 
highest flow is given a ranking of 1 and the lowest flow is given a rank- 
ing of 30. Quartiles (25-percent points) are computed by averaging the 
7th and 8th highest flows (upper quartile), 15th and 16th highest flows 
(middle quartile and median), and the 23rd and 24th highest flows (lower 
quartile). The upper and lower quartiles set off the highest 25 percent 


of flows and lowest 25 percent of flows, respectively, for the reference 
period. The median (middle quartile) is the middle value by definition. 
For the reference period, 50 percent of the flows are greater than the 
median, 50 percent are less than the median, 50 percent are between 
the upper and lower quartiles (in the normal range) 25 percent are greater 
than the upper quartile (above normal), and 25 percent are less than 
the lower quartile (below normal). Flow for the current month is then 
classified as; above normal if it is greater than the upper quartile, in 
the normal range if it is between the upper and lower quartiles, and 
below normal if it is less than the lower quartile. Change in flow from 
the previous month to the current month is classified as seasonal if the 
change is in the same direction as the change in the median. If the change 
is in the opposite direction of the change in the median, the change is 
classified as contraseasonal (opposite to the seasonal change). For ex- 
ample: at a particular index station, the January median is greater than 
the December median; if flow for the current January increased from 
December (the previous month), the increase is seasonal; if flow for 
the current January decreased from December, the decrease is 
contraseasonal. 

Flood frequency analyses define the relation of flood peak magni- 
tude to probability of occurrence or recurrence interval. Probability of 
occurrence is the chance that a given flood magnitude will be exceeded 
in any one year. Recurrence interval is the reciprocal of probability of 
occurrence and is the average number of years between occurrences. 
For example, a flood having a probability of occurrence of 0.01 (1 per- 
cent) has a recurrence interval of 100 years. Recurrence intervals im- 
ply no regularity of occurrence; a 100-year flood might be exceeded 
in consecutive years or it might not be exceeded in a 100-year period. 

Statements about ground-water levels refer to conditions near the end 
of the month. The water level in each key observation well is compared 
with average level for the end of the month determined from the 30-year 
reference period, 1951-80, or from the entire past record for that well 
when only limited records are available. Comparative data for ground- 
water levels are obtained in the same manner as comparative data for 
streamflow. Changes in ground-water levels, unless described other- 
wise, are from the end of the previous month to the end of the current 
month. 

Dissolved solids and temperature data for April are given for six 
stream-sampling sites that are part of the National Stream Quality Ac- 
counting Network (NASQAN). Dissolved solids are minerals dissolv- 
ed in water and usually consist predominately of silica and ions of 
calcium, magnesium, sodium, potassium, carbonate, bicarbonate, sulfate, 
chloride, and nitrate. Dissloved-solids discharge represents the total daily 
amount of dissolved minerals carried by the stream. Dissolved-solids 
concentrations are generally higher during periods of low streamflow, 
but the highest dissolved-solids discharges occur during periods of high 
streamflow because the total quantities of water, and therefore total load 
of dissolved minerals, are so much greater than at times of low flow. 
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